Hydrogen sulfide suppresses homocysteine-induced glial activation and inflammatory response.
Neuro-inflammation plays a critical role in hyperhomocysteinemia (HHcy)-associated neurodegenerative disorders. Hydrogen sulfide (H2S) has been suggested as an endogenous neuromodulator and potent anti-inflammatory molecule. In present study, we have investigated the effect of NaHS supplementation (a H2S source) on inflammatory response in animals subjected to HHcy. NaHS adminstration restored the decreased levels of H2S and polysulfides with a concomitant increase in the activity of cystathionase (CSE) and cystathionine β-synthase (CBS) in the brain regions of HHcy animals. NaHS supplementation reduced the expression of glial fibrillary acidic protein (GFAP) and ionized calcium binding adaptor molecule 1 (Iba1) suggesting attenuation of astrocyte and microglia activation in HHcy animals. Tumor necrosis factor-alpha (TNF-α), interleukin-6 (IL-6) and monocyte chemoattractant protein-1 (MCP-1) were decreased in the cortex and hippocampus of HHcy animals following NaHS supplementation. Moreover, NaHS supplementation also decreased the TNF-α, IL-6 and MCP-1 in the serum of HHcy animals. NaHS supplementation reduced nitrite levels, 3-nitrotyrosine (3-NT) modified proteins and inducible nitric oxide synthase (iNOS) in the cortex and hippocampus of HHcy animals. However, NaHS administration increased endothelial nitric oxide synthase (eNOS) expression in brain regions of Hcy treated animals. Expression of platelet endothelial cell adhesion molecule (PECAM) was decreased in the microvessels from HHcy animals supplemented with NaHS. Furthermore, HHcy-induced memory deficits assessed by Morris water maze and novel object recognition test were reversed by NaHS administration. Taken together, the findings suggest that NaHS supplementation ameliorates Hcy-induced glia mediated inflammatory response and cognitive deficits. Therefore, H2S may be a novel therapeutic molecule to treat HHcy associated neurological disorders and neuro-inflammatory conditions.